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OMNMUCAHUE MQOSPETEHMH

H ABTOPCHOMV CBMD,ETEanTBV

. pacmMpReMuit WIACTHDPD W yae;i duxcawm

acTHpA, CORepxXamit BTYIKY M B3aiMO~
"peficTpywmse ¢ Heft NOANPYMMHEHHHO
yNOopN, O T I MY AW | 8 0 C A [-TeM,
4T0, € RENBLO . YNPOMORH: KORCTPYKIDAX.

_ycTpoficTBa M TEXHOJIOTHM, 6r0 HCIOABLIO™

BaHHA, B CKBaXHHG Mexuy aarsyuxoft

# HapYXHOl NOBEDPXHOCTBI Kophayca nmo:r- :
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%

.HeH Xonbnesoft sasop, b Axo'ropou_ yera--

HOB/IGHA DBTYNXA ysna duxcamot wacTHRA,
npH¥eM B 3ATrNYNXEe BLUIONIHEHN CKDOIMMO
paranbHHe OTBEPCTHR. [NX pasNesieRs
yTopoB,. 8 HIDKHHHA KXosel] makepyxiero
3/1eMEeNTa YCTANOBIIOH C BOSMOXHOCTHIO -~
OrpauHYeHHOro 0CeRoro nepeMeKcHHA IS,
tpasan ¢ BTyaxoft y:ma dnnccamnl nnac~
THPA .

-Q.
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HioGperTeHHe OTHOCHTCA K IKCRAya~ YHACTKH IWIACTHPA 1edOPMHPYWTCR OBYMR
TalM CKBAXHH, 3 MMOHHO K YCTpPOACT™ YINIOTHHTENbHLMH IN1eMEHTaMH, A CPenHAA
BdM, HCnoNMb3IYEeMbM OANA nepeprrrun MOCT JacTs — nqxocrb’o yepes manan._
nospexyersin oScanHoli XonORHU HAK 30~ ¢ YeTpoACTBO Ans YCTAMOBKH IIACTHIPA
HY YyXORa MPOMLBOUHOR XHMAKOCTH. B CKBaXIHE pado-raer cnenywormuM obpa~

llens naclpereHna - ynpoumexHHe XOH= 30M,

CTPYKIDD! YCTPOACTBA M TOXHONOrMH €ro llocne cnycka ycTpoficTBa C IU1acTu—
MCNONB3IODAMMA B CKBAXHHE. . . peM 12 B sanaunuﬁ HHTepBan o6canHok
* Ha dur. 1 uiro6paxeno ycrpoficTeo 10 xonouuu 13, B ycTpoiteTBa uepe3s KOsIOH~
A YCTAHOBXH MNACTHPA B CKDawHHe B .HY HACOCHO—KOMNpeccopHux Tpy® co3ma-
TPaHCMODPTHOM MoNoXenHu; Ra ¢ur. 2 = oT BHyTpEHHOe A3BleHHe. NMarzepyoumit
“TO Xe, NpH. yé-rauonx'e nnacreipt B 06— 91GMBHT 2 NpH COIRAHHKM B HeM pacyer-
cagnoft xonoune; Ha dur. 3 '~ TO Xe, HOT'O M3IOHTONHOTO BHYTPOHHOTO RABMYHMR
nocne PacnaxepoBKH M YaCTHYHOro nepe-—{s pédoprpyeT B o6nacTh Goapmnx nnacTH-
Memaus YCTPOACTBA BMH3; Ha dur. 4- vecxux pedopMaumit wacTs nnacTepr 12,
TC X8, OpH OKOHMATE&NBLHONl YCTAHOBKE' - npwmpias. mpocinenwui X oScammoh TpyOe
nracTHpa B 06cagHoOR XomoHHa. ' 13. Hoperoxunit mokuuit xouuesoft ydacrox
~ YcTpoficTBO AnA_YCTAaHOBKK MNACTHDR ' maKepywmero 3ineMerTa 2 BMecTe CO CTY™
B cxna:nme (¢ur.1) coctonr nH3 cocram— 20 nema'ron n-rynxoit 5 npu 3ToM mepeMmec—
Horo xopnyca 1, NaKepPYWHOro SseMeHTa THTCA® BBEPX, & CJICROBATRIBHO, mnepe-
2, XecTKO 3aKPefUIeHHOTO BOPXHIM KOH™ MOCTHTCA DBEPX M BTYIKA 7, Tenecxoms—
10M Ha XOphyce C NONOWBO O6MMHON deckH COARMHOHHAA ¢ mnoMomsio TAri 11
onpasxu 3. oundt xoxen naxepywuero C NOABHXHEM KOHLEBLM YNACTKOM naxe—
ANeMEeHT2 XeCTKO 3axpamnnes ¢ noMompio 25 pynmero aneMenTa. COpachipanT HabuTOU~
oSmmuoll onpaBxy 4 Ha crynewwaroft - soe nnmeanee [aBnexHue B KOJOHHe '
BTynX@ 5, MOABHXHOR OTHOCHTESILHO 23 COCHO~KOMITPECCOPHIX TPYO M nepeMa—
- xopnyca 1. Bamenun NONOCTL XOpImy™ ' mawT ycTpoficTao BHM3 (eM. dmr.3) rax,
t ca nepexpuTa 3armymxot 6, mexgy qTo6H naxepyiampt asteMeHT 2 Ouul pac—
xoTopoft ® xdpmycom pacnmmna ‘pryn- 30 NONOXeR BuHTepBAse HEnedOPMHPOBAHHOTO
xa 7. .B cmanux pamsamsuex (orsep— xom»uenoro yuacrxa rhacrspr 12, Cty—
. leruax) nasax B sarmymxu’ 6 pasMemes NeHYaTan BTYIKA 5 C 33KPEIVICHHLM

fa Hell HUKIGIM KOHUEBMM YYACTKOM na-
Kxepywsero sneMenTa 2 ¥ COGRHHEHHAR

c o4 Tara 117CpoGOMNO MEpeMBCTATCH
BHMS, 8 BTYNXa 7 nepeMecTHTCA BHKI
A0 B3anMOKBNCTBHA FIPKMIEM TOPLUOM C
MnacTaps 12 ROocTamnderca B 3ananussl ynopasat 9. MnacTsps 12 yneprusaercs
MHTEpBAN CTBHON3 CKBANHHM WUS.B  HH- p xononse 13 8a cwer ocraTowMx nna~
repban obcamuoft xononnm 13 ana repme— 40 CTHIBCKHX AodOpMaINit, 00eCHOUHBANGHX
Tusapn1 oreepcTHA 14 Ha xosomHe Ha~— ‘HeoOBXOAMMIE XOHTAKTHHG HANDAXOHHA
COCHO-KOMIPECCOpHLX TPYS, coequmennx  MEMIY miacTspeM u obcanusoR xomou—
¢ xopaycos 1. noft.. Tipu nopTOpHOM co3ganm pacwer— -
HOro HIGHTONHOrO BHYTPOKHero aasne~

. Ha mr. 1-4 ha noxasaHM ﬁacnono-.ts iMa » ycrpolicrse (M. dur.4) naxepyw—

ynopu 9, ssamMofieficTayxupie C BTYnKoft

7 npn nmomomu mpysun 10. Brynxa 7 Te~
JICCKXONHYOCKH B3aMMOCBAIANA C HIDKIM 35
MONBICNHLN XOHIEBLM YSaCTXOM haxepywo—
mero aneMenra npH nomoum Tarm 11,

NOHHHG BHIE K/Ianas, 4epes XOTOpi . W ‘aneMent 2 nedopMupyer 1okl KoM=
DPONCXOQMT 3amnonHemue ¥ onopoxsense - Uenoft yqac'rox nnactipa 12 x snyrpeE= ’
BRYTDOHEel TONOCTH KOJIOHHH nacocso— seft MOBEPXHOCTH O00CAAHOR KOJIOHAM 13.

xommpaccopisx TpyS, 1 propofl maxepyno—. flocne c6poca nsburouHoro -BHYTDOHHMO™

WOl SNeMeHT YCTPOACTPA QAA YCTaHOBXM §Q FO AABIentA B KXoJioHHe mcocao-xoun-'

JMACTHPA NPOH3IPONBHOR TUmMHAM S92 OMMH . peccopHux TPyO® yc'rpoﬁc-rno HIBJICKAWT

MUt - ero AedopMHPOBAHMA HIONTONHLM 33 CXBAXHMEM M TOATrOTANIMBANT K CRYC™
" BMYTPEeHHMM NaBJIeHHEM, KOrAa XOHUGBHe XY ® YCTaHOBK@ ovepenHoro NACTHDPA«
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[state seal]  Union of Soviet Socialist
Republics
USSR State Committee

on Inventions and Discoveries

SPECIFICATION

OF INVENTOR'S CERTIFICATE

a9SU  (11)1430498 Al

(51)4 E 21 B 29/10

(21) 3842751/22-03
(22) February 4, 1985
(46) October 15, 1988, Bulletin No. 38
(71) All-Union Scientific-Research
Institute of Drilling Technology
(72) A. A Tsybin and V. V. Toropynin
(53) 622.248 (088.8)
(56) US Patent No. 3111991, cl. 166-
14, published 1963.

USSR Inventor's Certificate No.
1002514, cl. E 21 B 29/10 (1981).
(54) (57) A DEVICE FOR PLACING A
PATCH IN A WELL, including a hollow
body with radial through holes and at least
one packer element secured thereon, a
blind flange at the lower end of the body,

[vertically along right margin}

a9SU 11430498 Al

a patch to be expanded, and an assembly
for securing the patch, containing a
bushing and spring-controlled stops
engaging therewith, distinguished by the
fact that, with the aim of simplifying the
design of the device and the technology
for using it, in the well between the blind
flange and the outer surface of the body
an annular gap is made in which the
bushing of the assembly for securing the
patch is set, where radial through holes
are made in the blind flange for
disposition of the stops, and the lower
end of the packer element is mounted so
that it is capable of limited axial
movement and is coupled with the
bushing of the assembly for securing the
patch.

[see original Russian for figure]

Fig. 1
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The invention relates to operation of wells, and specifically to devices that can be used
for sealing locations of damage to the casing or a fluid loss zone.

The aim of the invention is to simplify the design of the device and the technology for
using it downhole.

Fig. 1 shows the device for placing a patch downhole in the run-in position; Fig. 2
shows the same during placement of the patch in the casing; Fig. 3 shows the same, after
packer release and partial displacement of the device downward, Fig. 4 shows the same,
during final placement of the patch in the casing.

The device for placing a patch downhole (Fig. 1) consists of body 1, packer element 2,
rigidly secured by the upper end on the body using clamping mandrel 3. The lower end of the
packer element is rigidly secured using clamping mandrel 4 on stepped bushing 5, which can
move relative to body 1. The inner cavity of the body is closed off by blind flange 6, where
bushing 7 is disposed between blind flange 6 and the body. Stops 9, engaging bushing 7-with
the help of springs 10, are disposed in radial through (holes) slots 8 of blind flange 6. Bushing
7 telescopically engages the lower movable terminal portion of the packer element with the
help of linkage 11. Patch 12 is transported, on the tubing connected with body 1, to the
specified interval of the wellbore or to the interval of casing 13 for sealing hole 14 leaktight.

Figs. 1-4 do not show these items disposed in a higher location: the valve through
“which filling and emptying of the internal cavity of the tubing occurs, and a second packer
element of the device for placing a patch of arbitrary length in a single cycle of deformation of
the patch by excess internal pressure, when the terminal
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portions of the patch are deformed by the two packing elements while the middle portion is
deformed by the fluid through the valve.

The device for placement of a patch downhole works as follows.

After the device with patch 12 is lowered to the specified interval of casing 13, internal
pressure is created in the device through the tubing. Packer element 2, when the calculated
excess internal pressure is created therein, deforms a portion of patch 12 to the high plastic
strain region, squeezing the patch against casing 13. The movable lower terminal portion of
packer element 2, together with step bushing 5, in this case moves upward, and consequently
bushing 7 also moves upward, said bushing 7 being telescopically connected, with the help of
linkage 11, with the movable terminal portion of the packer element. The excess internal -
pressure in the tubing is released, and the device moves downward (see Fig. 3) so that packer
element 2 is positioned in the interval of the undeformed annular [sic-may be misprint for
terminal] portion of patch 12. Step bushing 5, with the lower terminal portion of packer
element 2 secured thereto, and linkage 11 connected therewith freely move downward, while
bushing 7 moves downward until its lower end engages stops 9. Patch 12 is restrained in -
casing 13 as a result of residual plastic strains, ensuring the necessary contact stresses between
the patch and the casing. When the calculated excess internal pressure is again created in the
device (see Fig. 4), packer element 2 deforms the lower terminal portion of patch 12 against
the inner surface of casing 13. After release of the excess internal pressure in the tubing, the
device is removed from the well and prepared for lowering and placement of the next patch.
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[see Russian original for [see Russian original for [see Russian original for
figure] figure] figure]
Fig 2 ~ Fig3 Fig. 4
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